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PLYWOOD 
Plywood is made of an odd number of thin sheets of wood glued together with the grain of the adjacent 
layers perpendicular. The grain of the two outside plies must be parallel to provide stability. This gives 
the panel nearly equalized strength and minimizes dimensional changes. The thin layers of wood, called plies, 
usually are "peeled" from a log as veneer (see sketch ) . In some instances the veneer is sliced from the log. 
The veneer is cut into various lengths, dried, selected or graded, then glued together to make a sheet or panel 
of plywood. 
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Both softwood and hardwood plywoods are avail-
able. Softwood plywood is extensively used in 
building construction; hardwood plywood is used 
for cabinet work and furniture; both are used for 
paneling. Softwood and hardwood plywood are 
classified as to grade and type: grade as determined 
by the quality or condition of the separate plies and 
the appearance of the face plies; type refers to the 
durability of the adhesive bond between the plies. 
This circular describes the various characteristics 
and uses of different kinds of plywood, and is in-
tended as a guide to help the buyer select the right 
kind of plywood for a specific job. 
SOFTWOOD PLYWOOD 
Softwood plywood is manufactured from several species of wood, of which 
Douglas fir is the most common. Some of the other species used in signifi-
cant quantity include: Southern yellow pine, Western larch, Western hem-
lock, Sitka spruce, commercial white firs, Alaska and Port Orford cedar, 
and California redwood. (Softwood trees have needle- or scale-like leaves. ) 
Size 
Plywood is most readily available in sheets or panels 4 feet wide by 8 feet 
long. Lengths up to 16 feet are available, but not always stocked. Widths 
range from 24 to 60 inches, with 48 inches being most common. 
Thickness 
Plywood is manufactured in thicknesses of Vi-inch to 1 Ya-inches. A 
special Ya-inch plywood is also available for model-making and similar 
uses. There always will be an odd number of plies, the minimum number 
being three. The following table lists the number of plies for some stand-
ard plywood thicknesses. 
Types 
No. of plies 
3 
5 
7 
Plywood thickness, inches 
5/16 
5fa 
to 
Two types of softwood plywood are available: EXTERIOR (water-
proof) and INTERIOR (moisture-resistant); within each type there are 
several grades. 
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Exterior-type plywood is used when the wood will 
come into contact with excessive moisture and water, 
such as in boats, outdoor fences, combination sheath-
ing and siding for houses, and outdoor furniture. 
This type of plywood is manufactured with phenolic 
or resorcinol-type adhesives which are insoluble in 
water. 
Interior-type plywood can be used in protected 
areas, such as wall and roof sheathing, interior wall 
paneling, and cabinets. Interior plywood is assembled 
with a protein-type adhesive such as casein, soybean, 
or blood-based products. Also, some synthetic adhe-
sives are becoming more widely used in the produc-
tion of interior-type plywood. These adhesives are 
not waterproof and tend to deteriorate or dissolve 
from contact with excessive moisture. Therefore, in-
terior-type plywood should not be used where it will 
be exposed to excessive moisture or high humidity. 
If used as subflooring, care must be taken to prevent 
water around sinks and bathroom facilities from com-
ing in contact with the plywood. If used as roof 
sheathing, it must be protected from the weather. 
Some types of construction leave the outer edges ex-
posed to rain. Currently, structural grades are pro-
duced with exterior-type adhesives. 
Grades 
The presence or absence of defects in the face or 
surface plies determines the grade of the plywood. 
The quality of the veneer is graded N (best), A, B, C, 
and D (poorest) . N grade is a special order veneer 
for use as a natural finish. In A-A grade plywood, for 
instance, both faces are of A quality; in C-D grade, 
one face is of C quality and the other of D quality. 
Only minor surface defects and limited pat hes are 
permitted in Grade A quality, and the face must be 
sanded. Grade B allows some appearance defects 
and permits more patching than Grade A as long as 
the surface is sanded smooth. Grades C and D permit 
knots, knotholes, and some splits, with larger defects 
permitted in the D grade. Some manufacturers pro-
duce a C-grade plywood that is plugged. A special 
grade of plywood, which usually has the second ply 
repaired, is used for underlayment. Only plywood 
bearing the "Underlayment" grade stamp should be 
used for that purpose. 
The interior plies may be of any grade, although D 
is commonly used for the inner plies of the interior-
type. C is the lowest grade veneer permitted for 
exterior-type, and defects in the inner plies of marine 
plywood for boat hulls must be patched and repaired. 
The end-use of the plywood will determine the 
selection of the proper grade. Grade A-A might be 
selected where appearance is a factor, and it is de-
sirable that both outer plies be free of unrepaired 
defects, as for fences, boat hulls, or decorative use. 
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NEW PLYWOOD MARKING SYSTEM 
Index numbers 
Rafter spacing 
Floor joist spacing 
Adhesive type 
U. S. Commercial Standard Mill number 
Exterior plywood 
Testing Agency Certification 
Grade C-D plywood, at the other end of the scale, is 
often used for roof and wall sheathing and subfloors 
in frame construction. 
In 1966, three grades were added to the existing 
letter grades. These are Standard, Structural I, and 
Structural II. Standard is designed for use as floor, 
wall, and roof sheathing, a substitute for C-D grade, 
and it may be manufactured using any of the soft-
wood species groups. Structural I and II are un-
sanded grades made with exterior adhesives, and are 
for use in engineered applications, such as stressed-
skin panels, box beams, gusset plates for trusses, etc. 
Because there are some 30 species used in making 
softwood plywood, a four-group classification was 
developed. Species within each of the four groups 
have similar properties, with the higher group num-
bers having higher strength and stiffness values. A 
group designation is included in the identification 
stamp. 
Another addition to the grading system is an 
identification index for use on construction panels. 
The index consists of two numbers separated by a 
slash, which indicate the spacing of framing over 
which these panels are to be used. The number to the 
left of the slash indicates the maximum spacing of 
roof framing; the number on the right, the maximum 
spacing of floor framing members. Wall members are 
not included in the index numbering system. 
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SOME COMMON GRADES AND USES OF DOUGLAS FIR PLYWOOD 
INTERIOR TYPE (Non-Waterproof Adhesives) 
GRADE THICKNESS (4' x 8' panels) MAJOR USES 
3 plys 5 plys 
A-A lh", %" 
A-B lh", %" 
A-D 1_4", %" 
B-D lh", %" 
C-D 5/16", %" 
C-D lh", %" 
(plugged) 
Interior 1_4", 3fa" 
underlayment 
C-D 
(C face repaired)* 
C-D %" 
{with exterior type glue) 
3 plys 
A-A lh", %" 
A-B 1_4", 3fs" 
A-C 1_4", 3fs" 
C-C 1_4", %" 
(repaired)* 
C-C 5/16", %" 
(unsanded) 
MARINE PLYWOOD 
Y2",%",%" 
Y2 11 t 5/s", 3.4" 
%", o/s", 3_4" 
V2", %", 3.4" 
V2", %", 3.4" 
V2",%",%" 
V2", 5/a", 3.4" 
7 plys -1 Va" 
%" 
Appearance important for both sides; furniture, cabinet doors, partitions. 
Appearance on one side not so important; cabinets, display counters. 
Wall paneling, displays, built-ins, counter tops, table tops. 
Backing for interior finish materials. 
Wall, roof, sheathing, short-period construction barricades, nail-glued truss gus-
sets, shipping cases. 
Sheathing where a solid face is required. 
Underlayment for resilient floor material. %-inch and thicker used as combination 
subfloor and underlayment. 
Combination subfloor and underlayment for floor systems designed with supports 
4' an center. May be purchased with tongue and groove edges. 
Subfloor, wall and roof sheathing, truss gussets. 
5 plys 
EXTERIOR TYPE (Waterproof Adhesives) 
7 plys 
%", o/s ", 3_4" 'l's", 1" 
%", o/a", 3_4" 1" 
%", o/s", 3_4" 1" 
V2", o/a", 3.4" 
%", %", 3_4" 
Outdoor furniture, boats, signs, fences; appearance important for both sides. 
Most uses as for A-A grade, one side not so important from appearance standpoint. 
Exposed uses, combinations {sheathing-siding) soffits, signs, one side important 
appearance-wise. 
Backing for wall finishes, base for thin flooring materials. 
Truss gussets, farm buildings, combination sheathing and siding; rustic appearing. 
Hulls of racing boats and larger boats. 
B plies or better throughout. No butted 
end-grain joints permitted in any ply. Boat-hull grade requires solid inner plies. 
• One or both faces have been patched and touch sanded. 
IDENTIFICATION 
Commercial standards for the manufacture of ply-
woods have been established by the U.S. Department 
of Commerce. These standards consist of specifica-
tions aimed at maintaining a high level of quality, 
and cover such items as the type of glue bond, 
species, procedures of testing, grading, labeling, and 
identification.* 
A large number of mills manufacture plywood 
according to these commercial standards, and sub-
scribe to a service which continually samples their 
product to see that it meets the required specifica-
tions. Plywood manufactured by such mills is 
stamped_not only with the name of the mill, but also 
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with the registered mark of the testing service and 
with markings identifying its species, type, and grade. 
Green markings on a softwood plywood panel, for 
instance, usually identify the plywood as interior 
type, while red markings identify it as exterior type. 
These marks may be stamped on one or both faces 
or along any or all four edges. A good practice is to 
specify plywood carrying a mark of an approved 
inspection and testing agency. If there is any doubt 
as to the quality of the plywood purchased, a certifi-
cation of type and grade should be requested. 
• PS 1-66 is the standard for softwood plywood; CS 35-60 for 
hardwood plywood. 
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HARDWOOD PLYWOOD 
The species used in the face plies identifies hardwood plywood- that is, black walnut plywood would have 
one or both face plies of black walnut. Cherry, oak, birch, black walnut, maple, and gum among the na-
tive woods; mahogany, lauan, and teak in the imported category, are some of the more common species 
used in hardwood plywood. A major difference in the manufacture of softwood and hardwood plywood is 
the use of a solid "core" or extra-thick middle ply in some hardwood panels. 
Veneer Core 
Veneer-core plywood is manufactured with layers of 
wood veneer joined in the standard manner. It is 
intended for uses such as paneling, sheathing, furni-
ture parts, or when the plywood might be bent or 
curved. 
lumber Core 
Lumber-core plywood contains a thick core made 
by edge-gluing several narrow strips of solid wood. 
This core forms the middle section to which veneer 
cross-bands and face plies are glued. Lumber-core 
plywood is manufactured for specific uses such as 
table tops, built-in cabinets, and fixtures and doors 
where butt hinges are specified. 
Particle-board Core 
In this plywood, the core is an aggregate of wood 
particles bonded together with a resin binder. Face 
veneers are usually glued directly to the core, 
although cross-banding is sometimes used. Particle-
board-core plywood is used in manufacturing furni-
ture and is particularly adaptable for table, desk, 
and cabinet tops. In most instances, particle-board-
core plywood has greater dimensional stability than 
the other types. 
Size 
Hardwood plywood is most commonly sold in panels 
4 by 8 feet although it is usually possible to have 
plywood made in almost any desired size. 
Thickness 
Hardwood plywood is manufactured in 3, 5, 7, and 
9 plies with thicknesses ranging from Ys to 1 inch. 
The following table shows the most common thick-
ness dimensions for the different number of plies. 
Number of plies 
Types 
3 
5 
7 
9 
Plywood thickness, inches 
3/1 6 
% 
% 
% 
Four types of hardwood plywood are available: 
Type I is manufactured with waterproof adhe-
sives, and is used in areas where it would come in 
contact with water. 
Type I I i manufactured with water-resistant 
adhe ives and is used in areas where it would not 
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Veneer-core plywood 
lumber-core plywood 
Hardwood plywood 
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ordinarily be subjected to contact with water. How-
ever, it can be used in areas of continued dampness 
and excessive humidities. 
Type III is manufactured with moisture-resistant 
adhesives and is intended for use in areas where it 
will not come in contact with any water. It can be 
subj ected to some dampness and excessive humidity. 
T ec hnical has the same adhesive specifications as 
Type I , but varies in thickness and arrangement of 
plies. 
Grades 
H ardwood plywood is manufactured in five specific 
grades. As in softwood plywood, each face must be 
specified. 
Specialty Grade ( SP): This is a plywood made 
to order to meet the specific requirements of a par-
ticular buyer. Plywood of this grade usually entails 
special matching of the face veneers. 
Premium Grade ( # 1): The veneer on the face 
is fabricated for matched joints, and contrast in color 
and grain is a voided. 
Good Grade ( # 1): The veneer on the face is 
fabricated to avoid sharp contrasts in color and 
gram. 
Sound Grade ( # 2): The veneer on the face is 
not matched for color or grain. Some d fects arc 
permissible, but face is free of open defects and is 
sanded and smooth. It is usually used for surfaces 
to be painted. 
Utility Grade ( # 3) : Tight knots, discoloration, 
stain, wormholes, mineral streaks, and some slight 
splits are permitted in this grade. Decay is not 
permitted. 
Backina Grade ( # 4): This grade permits laraer 
defects. Grain and color are not matched, and the 
veneer is used primarily as the concealed face. De-
fects must not affect strength or serviceability of the 
panel made from it . At the manufacturer's option, 
this face can be of some species other than the ex-
posed face. 
SPECIAL PLYWOODS 
Special manufacturing processes and treatments make possible a wide variety of plywood finishes and 
characteristics. 
Marin e: Marine plywood is very similar to the 
exterior types. It is produced especially for boat 
hulls and is available in long lengths. The inner 
plies are B-grade or better and handled to reduce 
the possibility of defects appearing along cut edges. 
1 01" D ecking : This is an extra-heavy plywood, 
1 Ys -inches in thickness. Manufactured with a mini-
mum of seven plies and interior-type adhesives, it is 
produced in C-D grade with the C side repaired and 
sanded. The primary use is for floor systems having 
supports four feet on center. It may serve as a base 
for either hardwood or resilient flooring. This ply-
wood may be purchased with tongue and groove 
edges to eliminate the need for blocking and edge 
support. 
Grooved: This is an exterior-type Douglas fir 
plywood designed primarily as a combination sheath-
ing and siding material. It is produced in one thick-
ness, %-inch. The %-inch grooves are 114-inch deep 
and spaced either 2 or 4 inches apart. 
Striated: This is produced in exterior and in-
terior types. It is formed by striating the face of the 
plywood with planer knives that have been specially 
ground for the pattern. 
Brushed: This is produced in exterior and in-
terior types in standard dimensions and 5/ 16-inch 
and %-inch thicknesses. The softer grain of the ply-
wood is_ removed, usually by running the panels 
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through a heavy wire brush. 
Embossed: Embossed plywood is a specially 
treated product manufactured from regular plywood 
by indenting or pressing the surface of each sheet 
with patterned rollers. It has a decorative appear-
ance for variation in paneling and similar uses. 
Overlaid: This is an exterior-type plywood 
which has a resin-impregnated fiber sheet glued to 
one or both faces. It is produced in standard sizes 
and is used principally for signs and combination 
sheathing and siding application. Medium-density 
overlay is made to be painted; high-density overlay, 
designed for use in concrete forms, requires no 
further finish. 
Hardboard Faced: This is a plywood to which 
hardboard has been glued to one or both faces. It 
is produced in both exterior and interior types in 
standard dimensions and 1h, %, and %-inch thick-
nesses. It is used primarily for counter tops, built-in 
cabinets, and concrete forms. 
V-Grooved Wall Panel: This is an interior hard-
wood plywood designed to simulate lumber plank 
paneling. Grooves are cut at the joints between mis-
matched strips of veneer on the face. This material 
is available in Yt. -inch panels, generally 4 by 8 feet. 
Prefinished: Several manufacturers are produc-
ing factory-finished plywood with a clear surface 
treatment. 
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STORAGE 
In storing plywood, care should be taken to prevent 
damage from moisture and rain. If nee ary, ply-
wood which is to be kept for only a few days before 
use can be stored out ide if a good prot ctiv over-
ing, such as polyethyl ne film. tarpaulin or other 
waterproof material, is applied. The plywood stack 
should be loosely wrapped to prevent moisture con-
densation under the cover. Plywood to be stored for 
a long period should be stacked flat inside a dry, 
covered storage area. 
FINISHING 
Exterior Surfaces 
For exposed conditions of plywood use, exterior-type 
is recommended. To slow down the rate of absorp-
tion and desorption of moisture from the wood, all 
the edges should be treated with a thick lead and 
oil paste. The paste should be in quantities equiv-
alent to 100 pounds of white lead paste, 1% gallons 
of raw linseed oil and one pint of drier. 
To finish the plywood surfaces with paint, use a 
paint of the quality recommended for other types of 
wood products or wood siding to be exposed to 
weathering. The initial or prime coat is the most 
important part of the painting system. Primers 
recommended to avoid checking include aluminum 
paste, aluminum primers, titanium-lead primers, or 
top-quality long-oil spar varnish. One primer is a 
mixture of one gallon of varnish containing 1% 
pounds of aluminum paste or powder. After the 
primer coat, apply three finish coats. A .high-grade 
paint system would include titanium-lead-zinc finish. 
White lead and oil paints give excellent service on 
plywood when applied according to the manufac-
turer's instructions. Overlaid plywood has been 
developed for exterior uses to avoid the problem of 
checking on exposed or painted surfaces. It is often 
less expensive to use overlaid plywood than to take 
the precautions required to prevent checking. 
Textured or stucco-appearing finishes may be 
obtained by adding mineral particles and asbestos 
fibers to oil or synthetic-resin-base paints. 
Face checking can be expected when stains or 
natural finishes are used. More frequent applica-
tion are necessary to reduce the surface checking. 
Checking may affect the appearance, but does not 
affect the waterproof adhesive bond between the 
plies in exterior-type plywood. An embossed or 
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striated surface tends to disguise the effect of 
checking. 
Exterior-type plywood used for marin products 
such as boats or water sports equipment should be 
scaled and primed with a high-grade marine primer 
undercoat. Final coats should consist of a marine 
finish compatible with the primer coat, applied ac-
cording to the manufacturer's instructions. Paints 
that have some flexibility, or the ability to withstand 
slight movement of the wood, give best results. 
Interior Surfaces 
Finishing plywood for interior purposes can be done 
with any finish customarily used for other wood 
items. Plywood readily takes paints, varnishes, 
lacquers, and stains. Proper surface preparation, 
priming, and applying the recommended number of 
finish coats is essential to a sati factory finish. 
Lacquers or varnishes, either clear or colored, can 
be sprayed or brushed onto plywood surfac s. In 
any case, follow the instructions supplied with the 
product for finishing wood surfaces. 
Special Probl ems 
The problem of grain-raise is often associated with 
rotary-cut plywood in both interior and exterior 
applications. This is a condition caused by the slight 
separation of the annular rings. It is often evident 
on sanded and stained surfaces, but is minimized on 
painted panels. Grain-raise does not occur in ply-
wood that has been sliced from the log rather than 
rotary cut. 
Stains should be used with caution on rotary-cut 
plywoods, since the porous spring wood absorbs 
much more stain than the relatively dense summer 
growth, resulting in extreme emphasis of the grain 
pattern. 
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